This work was devoted to the SPCH steel inhibition performance in a series of concentrations levofloxacin hydrochloride solutions in 1mol/L HCl solution. We studied the inhibition characteristics by weight-loss method and electrochemical method. When concentration was below 1×10 -3 mol/L, the greater drug concentration, the better the performance would be attained. Once the concentrations are over 5×10 -3 mol/L, promotion of inhibition efficiency was indistinctive. Thus, inhibition type is mixed model, and cathodic inhibition plays a leading role in this process.
INTRODUCTION
Due to handiness, high strength and great ductility, mild steel has been widely applied in aviation, navigation and furniture fields. Annually, financial loss owing to steel corrosion has reached tens of thousands of dollars. Study on corrosion inhibition for mild steel is very essential all the time [1, 2] .
Pharmaceutical waste water was concerned in new areas, along with the rapid development progress of modern science. Antibiotic use is in increasing many industries, such as pharmaceutical factories, aquaculture and hospitals, which cause a large amount of pharmaceutical waste water [3, 4] . Untreated emissions will give rise to several problems like drug enrichment in animals and plants causing the imbalance of bacterial and soil. In consequence, pharmaceutical wastewater governance is an urgent issue. Normally, common methods include neutralization process, porous materials to adsorb or membrane permeation to filtrate [5, 6] . Ina few cases, plant absorption methods would be put to use [7] , which would bring about a large amount of chemical and stuff loss. In addition, creature would be affected through the cycle chain [8] . If the pharmaceutical waste water can be properly reused, it would settle a huge matter on resources and environmental problems.
The ring compound contained O, S, N and other elements have been found a good corrosion resistance [9, 10] . Containing O and N in cyclic compounds, levofloxacin hydrochloride is generally applied antibiotics. Peng Xue-hui et al. [11] studied Q235 mild steel had a great corrosion effect when inhibitor was levofloxacin hydrochloride in H 2 SO 4 solution. Thus, it is of great significance to study the inhibition performance of levofloxacin hydrochloride on corrosion inhibition.
EXPERIMENT
The chemical compositions of the SPCH steel were given in Table 1 [12] . 
Preparation of Materials
In weight-loss method and electrochemical method, steel sheets sizes were respectively 20×30×4mm and 10×10×4mm. Sheets needed to be polished by various emery papers (120#, 240#, 360#, 600#,800#,1200#). In particular, when using 1200#, it should be under the flowing water in order to eventually look like a glazed mirror. After material being ground, we needed to wash it with ethyl alcohol and acetone respectively, then dried and sealed it.
Weight-Less Method
The steel plate after weight was completely submerged in different concentrations levofloxacin hydrochloride respectively. The blank sample was in 1mol/L HCl solution. The constant temperature was 30oC. The coupons were retrieved after three days of immersion. Washed by HCl solution, alcohol and acetone respectively, each coupon weighed after blow-dry. The inhibition efficiency (  ) was calculated by using the following formula. 
Electrochemical Method
Electrochemical method could be grouped into two broad categories involving electrochemical impedance spectroscopy (EIS) and polarization curve method. The experiment used the PGSTAT302N electrochemical workstation of the Swiss company vantone. The experimental results were fitted with the software of electrochemical workstation. A conventional three-electrode glass cell was used with a carbon steel as working electron, platinum as counter electrode and type 232 saturated calomel electrode as the reference. The experiment electrode and copper wire welded in the PVC pipe filled with a mixture of epoxy and ethidene diamine, and effective working area was 1.0cm2. All the measurements were obtained after one day of immersion. EIS were obtained in the presence of scan frequency ranging from 105 to 0.1Hz and constant open circuit potential of 10mV. The condition of polarization curves had constant sweep rate of 10-3Vs-1, current ranging from 10-7 to 1A and potential variation ranging from -0.15 to 0.35V with scanning direction from anode to cathode. Compared with the blank control group, improvement of corrosion inhibition was relatively low when the concentration of levofloxacin was 1×10-4mol/L. The  significantly reached 74.76% with the concentration at 5×10-4mol/L, and the  reached a maximum value of 89.72% with the highest concentration at 1×10-3mol/L. However, it only increased by 1% with the value at 5×10-3mol/L. This could be attributed to the fact that lower adsorption efficiency led to lower inhibition efficiency with low concentration of levofloxacin. An increase in adsorption efficiency led to an increase in inhibition efficiency as the concentration of inhibitor increased. Nevertheless, when concentrations of corrosion inhibitor continued to increase, the concentration of inhibitor was close to saturation. Finally, it would lead to indistinctive enhancement of inhibition efficiency. Figure 2 and Table 2 showed the charge transfer resistance increased with the concentrations rising, when the concentration of inhibitor was up to 5×10 -3 mol/L , it held the highest inhibition efficiency. At this time, R ct of 60Ωwasgreater than the one whose concentration was 1×10 -3 mol/L. However, its corrosion efficiency was only increased by 1%. The results obtained showed that the corrosion effect was close to maximum, and the adsorption of levofloxacin for the steel sheet was also close to saturation. Double layer capacitance CPE decreased with the concentrations rising. It explained that the capacitance layer formed by the adsorption of corrosion inhibitor was increasingly close. The value of n from 0.7 to 1 which increased with corrosion inhibitors concentrations rising, demonstrates that the condition of reaction was more stable. Figure 4 and Table 3 showed the corrosion current I corr ′ decreased rapidly with increase in the concentrations, and  were almost identical to weight-loss method and electrochemical impedance. The results obtained illustrated that the experiment was very stable and had more efficient inhibitor capability. The increased amplitude of cathodic Tafel slope was larger, and  reached a maximum at 5×10-3mol/L. It was almost 2.5 times compared to the blank control group. The increased amplitude of anodic Tafel slope is small, and the value only increased by 63.7% and it was almost 1.3 times compared to the blank control group with the concentration of 5×10-3mol/L. The above phenomena stated the inhibition effect of levofloxacin for steel plate occurred mainly around the cathode and the effect of anode was not obvious. The corrosion voltage was excursion toward the negative direction. However, the value of offset point was less than 80mV [13] . The surfactant was considered a cathodic or anodic type only when the potential was greater than 85mV. Thus, this was suggestive of that it behaved as a mixed-type inhibitor and cathodic inhibition was dominant. 
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CONCLUSIONS
In this study, the corrosion inhibition performance of SPCH steel in various concentrations levofloxacin hydrochloride was investigated by weight-loss method and electrochemical method. As the levofloxacin hydrochloride concentration increases, the inhibition efficiency becomes more and more significant. When concentration is over 1×10-3mol/L, increased concentration cannot bring out better corrosion inhibition effect because corrosion inhibitor on the steel sheet surface is nearly saturated. Comparing to common methods, this study provides a new and referable route to research on corrosion inhibitors.
